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INTRODUCTION 


1. This report has heen prepared as part of the Rotor Burst Pro- 
tection Program (RBPP), which is sponsored by the National Aero- 
nautics and Space Administration (NASA)1 and conducted by the Naval 
Air Propulsion Test Center (NAPTC) . The objective of the RBPP is 
to develop criteria for the design of devices that will be used on 
aircraft to protect passengers and the aircraft structure from the 
lethal and devastating fragments that are generated by gas turbine 
engine rotor bursts, 

2. Presented in this report are statistics on gas turbine rotor 
failures that have occurred in U. S. commercial aviation during 
1972 , These statistics are based on data compiled from the 
Flight Standards Mechanical Reliability Reports (MRR) that were 
published by the Department of Transportation, Federal Aviation 
Administration (FAA). The compiled data were analyzed to establish: 

a. The incidence of rotor failures and the number of con- 
tained and uncontained^ rotor bursts, 

b. The distribution of rotor bursts with respect to engine 
rotor component; i,e,, fan, compressor or turbine. 

c. The type of rotor fragment (disk, rim or blade) typically 
generated at burst , 

d. The cause of failure, 

e. The type of engines involved. 

f. The flight condition at the time of failure. 


RESULTS 


3 , The data used for analysis are contained in Appendix A. The 
results of these anadyses are shown in Figures 1 through 6 . 

a. Figure 1 shows that 19 6 rotor failures occurred in 1972. These 
rotor failures accounted for approximately 6 . 9 ^ of the 285 ^ shutdowns 
experienced by the gas t'«n"b5ne powered U. S. commercial aircraft fleet 
during 1972, Rotor fragments were generated in 127 of the failures 


\aSA DPR C-U 158 I-B, Mod. 5 

^An uncontained rotor burst is defined as a rotor failure that produces 
fragments which penetrate and escape the confines of the engine casing. 
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experienced, and of these, 30 (23.6^ of the rotor bursts) were uncon- 
tained. This represents an uncontained rotor burst rate of h,l per 
million gas turbine powered aircraft flight hours, or 1,53 per million 
engine operation hours. Approximately 6»h million and 19 »6 million 
aircraft flight and engine operating hours respectively, were logged 
by the U, S, commercial aviation in 1972. Because of the potentially 
catastrophic consequences of such bursts, these rates are considered to 
be significantly high. 

b. Figure 2 shows the distribution of rotor bursts (rotor failures 
that produced fragments) according to the engine component involved — fan, 
compressor or turbine, the types of fragments that were generated, and 
the percentage of uncontained failures according to the type fragment 
generated. These data indicate that: 

(1) Turbine rotor bursts occurred more than twice as frequently 
as did compressor rotor biirsts; these corresponded to 58^ 3,nd 28^, re- 
spectively, of the total number of rotor bursts. Fan rotor bursts 
accounted for ±h% of the bursts experienced. 

(2) Blade fragments were generated in 95^ of the rotor bursts, 

20% of these were uncontained. The remaining rotor bursts {3%) produced 
disk and rim fragments, all of which were uncontained, 

c. Figure 3 shows the rotor failure distribution among the types 
of engines that were affected etnd the total number of engines in use 

of the type that experienced rotor failures. It appears that the larger, 
recently introduced turbo-fan engines such as the JT9D and RB211 ex- 
perienced the highest percentages of rotor bursts, 

d. Figure 4 shows what caused the rotor failures to occur. The 

dominant causal factors were: (1) design and life predictions 

problems (35.7^); (2) foreign object damage (26.5^); (3) secondary 
causes (21.4%) . 

e. Figure 5 shows the flight conditions that existed when the various 
rotor failures or bursts occurred. Approximately 90% of the 196 rotor 
failures occurred during the take-off, climb and cruise stages of flight. 
Almost 9^% of the rotor bursts, and approximately 93^ of the uncontained 
rotor biirsts occurred during these same stages of flight. The highest 
percentage of uncontained rotor bursts (63.3^) were experienced during 
take-off, 

f. Figure 6 shows the annual incidence of uucuntained rotor bui’sts 
in commercial aviation for the years I962 through 1972. It appears that 
for the past several years (19 69 to 1972) the incidence of uncontained 
rotor burst has remained relatively constant at an average of almost 32 
uncontained bursts per year. 
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CONCLUSIONS 

1+. The incidence of rotor failure and uncontained hurst is still signifi- 
cantly high enough to warrant continuation of the experimental and analytical 
efforts that constitute the Rotor Burst Protection Program. 

5, Of all the types of fragments generated at rotor hurst, disk fragments, 
because of their size, high energy content and high rate of uncontainment 
(lOO^), continue to he a major threat to the welfare and safety of commer- 
cial aircraft passengers, 

6, The number of uncontained hlade failures is surprisingly high, con- 
sidering that, under FAA regulations, rotor hlade containment is required 
for engine certification, 

7 , It appears that causes heyond the control or scope of present tech- 
nology, such as F,O.D, structural life and integrity prediction, and 
secondary effects, are still primarily responsible for most of the rotor 
failures that occur. 


3 



FIGURE 1 


INCIDENCE OF ROTOR FAILURE/BURST IN U S. COMMERCIAL AVIATION 1972 
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COMPONENT AND FRAGMENT TYPE DISTRIBUTIONS 
FOR CONTAINED AND UNCONTAINED ROTOR BURSTS*’-! 1972 


ENGINE 

ROTOR 

COMPONENT 

TYPE OF 

FRAGMENT GENERATED 

TOTALS 

DISK 



RIM 

BLADE 

TF 

UCF 

TF 

UCF 

TF 

UCF 

TF 


FAN 

1 

1 

0 


17 

B 

18 


COMPRESSOR 

2 

2 



33 

■ 

35 


TURBINE 

2 

2 

B 

B 

71 

8 

B 


TOTALS 

5 

5 

D 


121 

24 

127 



(1) FAILURES THAT PRODUCED FRAGMENTS 

TF - TOTAL FAILURES 
UCF - UNCONTAINED FAILURES 
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100 % 100 % 
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THE INCIDENCE OF ROTOR BURST IN U.S, COMMERCIAL AVIATION 
according to ENGINE TYPE AFFECTED - 1972 

ENGINE TYPE 
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GE CJ805 

PAW JT4A 
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0.5 

0.6 

0.4 


(1) FAILURES THAT PRODUCED FRA6MEHTS 
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FIGURE 4 




ROTOR FAILURE/BURST CAUSE CATEGORIES - 1972 
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(LCF, VIBRATION, ETC.) 

SECONDARY CAUSES 
(BEARING, STATOR, 
SEAL FAILURES, ETC.) 


FOREIGN OBJECT 
DAMAGE 


QUALITY CONTROL 
(MATERIAL, 
MACHINING, ETC.) 


OPERATIONAL 
(OVERTEMP, 
OVERSPEED, ETC.) 


ASSEMBLY OR 
INSPECTION ERROR 


UNKNOWN 



NO. ROTOR FAILURES /BURSTS 


NAPTC-PE-40 






FIGURE 5 


FLIGHT CONDITION AT ROTOR FAILURE/BURST - 1972 
FLIGHT CONDITION 


CD 


CLIMB 


TAKE OFF 


CRUISE 


INSP/MAINT 


APPROACH 


DESCENT 


LANDING 


UNKNOWN 


TAXI/GRND 

HDL 


HOVERING 



NO. ROTOR FAILURES/BURSTS 


NAPTC-PE-40 





NAPTC-PE-40 


Appendix A 

Data on Rotor Failures in U, S. Connnercial 
Aviation for 1972. Compiled from the Federal 
Aviation Administration Mechanical Reliability 
Reports. 
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Data Compilation Key : 

gomponent Code : 

F - Fan 

C - Compressor 
T - Turbine 

Fragment Type Code : 

D - Disk 
R - Rim 
B - Blade 
N - None 

Cause Code: 

1 - Design and Life Prediction Problems 

2 - Secondary Causes 

3 - Foreign Object Damage 

4 - Quality Control 

5 - Operational 

6 - Assembly and Inspection Error 

7 - Unknown 

Containment Condition Code ; 

C - Contained 
NC - Not Contained 
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FLIGHT CONDITION CX)DE : 

1 - insp/Maint 

2 - Taxi/Grnd Hdl 

3 - Take Off 

4 - Climb 

5 - Cruise 

6 - Descent 

7 *• Approach 

8 - Landing 

9 “ Hovering 
10 - Unknown 
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e-iv 


MMR NO, 

DATE 

AIRLIME 

AIRCRAFT 

ENGINE 

72001020 

1/1 

AAL 

747 

JT9D 

72003010 

1/1 

TWA 

707 

JT3D 

72006019 

1/5 

TWA 

747 

JT9D 

72008018 

1/6 

PAA 

727 

JT8D 

72015031 

1/19 

FAL 

CV58O 

5OI-DI3 

72019002 

1/21 

SR m 

727 

JT8D , 

72019025 

1/24 

EAL 

DC-9 

jt8d 

CO 

0 

0 

0 

2/8 

TSA 

737 

jt8d 

72034047 

2/17 

TXI 

CV600 

RR-DART 

72038028 

2/21 

UAL 

737 

JT8D 

72039016 

2/21 

DAL 

747 

JT9D 

72041019 

2/26 

EAL 

DC-8 

JT3D 

72068006 

4/4 

TWA 

707 

JT3D 

72049029 

2/20 

TWA 

DC-9 

jt8d 

72051028 

3/11 

EAL 

DC-9 

jt8d 

72054023 

3/12 

PAA 

747 

JT9D 

72056008 

3/16 

TWA 

707 

JT3D 
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MMR NO. 

DATE 

AIRLINE 

AIRCRAFT 

ENGINE 

COMPONENT 

72057002 

3/30 

TWA 

707 

JT3D 

T 

72068006 

k/h 

TWA 

707 

JT3D 

T 

72070013 

4/5 

EAL 

DC9 

jt8d 

T 

7207^019 

U/12 

DAL 

DC8 

JT3D 

T 

72078037 

4/17 

SAAX 

L382G 

501 - 

D22 T 

72079017 

4/17 

PAA 

747 

JT9B 

T 

72089011 

5/2 

EAL 

DC -8 

jt 4 a 

C 

72092010 

5/6 

TWA 

747 

JT9D 

T 

72101018 

5/17 

PAA 

747 

JT9D 

C 

72101030 

5/18 

NCA 

DC-9 

jt8d 

F 

72104002 

5/35 

PAA 

707 

JT3D 

C 

72105003 

5/23 

TWA 

707 

JT3D 

T 

72106013 

5/29 

AAL 

727 

jt8d 

F 

72108001 

6/1 

AAL 

707 

JT3D 

T 

72114011 

6/10 

FTLX 

DC -8 

JT3D 

T 

72118013 

6/10 

PAA 

7^7 

JT9D 

T 

72118015 

6/13 

EAL 

DC-8 

JT3D 

T 
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CONTAIUMEKT FLIGHT 


MMR. NO-. 

DATE 

, AIRLINE 

AIRCRAFT 

ENGINE 

COMPONENT 

FRAGMENT TYPE 

CAUSE 

■ CONDITION 

CONDITION 

72119011 

6/13 

TWA 

747 

JT 9 D 

T 

B 

1 

C 

4 

72120012 

6/15 

TWA 

707 

JT 3 D 

C 

B 

1 

C 

4 

72120019 

6/17 

AAL 

727 

JT8D 

T 

B 

7 

C 

4 

72120025 

6/19 

TWA 

747 

JT 9 D 

T 

B 

1 

C 

4 

72121005 

6/15 

ASA 

727 

jt8d 

F 

B 

3 

NC 

5 

72123014 

6/21 

AAL 

747 

JT 9 D 

T 

B 

7 

NC 

4 

72124010 

6/19 

PAA 

747 

JT 9 D 

T 

B 

2 

NC 

5 

72126008 

6/25 

TWA 

707 

JT 3 D 

C 

B 

1 

C 

4 

72126020 

6/22 

TWA 

747 

JT 9 D 

T 

B 

1 

C 

4 

72129009 

6/30 

AAL 

707 

JT 3 D 

C 

B 

7 

NC 

3 

72132012 

7/6 

AAL 

747 

JT 9 D 

T 

B 

1 

NC 

3 

72138022 

7/12 

TWA 

747 

JT 9 D 

T 

B 

1 

C 

4 

72127024 

6/29 

PAA 

747 

JT 9 D 

C 

B 

1 

C 

4 

72142013 

7/15 

TWA 

747 

JT 9 D 

T 

B 

1 

C 

4 

72142018 

7/19 

SBWX 

DC -8 

JT 3 D 

C 

B 

1 

C 

4 

72144006 

7/21 

WAL 

707 

JT 3 D 

C 

B 

1 

C 

3 

72145015 

7/20 

PAA 

747 

JT 9 D 

T 

B 

1 

c 

" § 

72146 oo 4 

7/24 

TWA 

707 

JT 3 D 

C 

B 

1 

c 

4 
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MMR. NO. DATE 

AIRLINE 

AIRCRAFT 

ENGINE 

COMPONENT 

FRAGMENT TYPE 

72147005 7/25 

PAA 

747 

JT 9 D 

T 

B 

72147008 7/1 

EAL 

DC -9 

JT8D 

F 

B 

72148016 7/27 

CAL 

DC -10 

cf6 

T 

R 

72148014 7/24 

PAA 

747 

JT 9 D 

T 

B 

72150012 7/30 

TWA 

747 

JT 9 D 

T 

B 

72150022 8/1 

AAA 

DC 9 

jt8d 

F 

B 

72159021 8/10 

PAA 

747 

JT 9 D 

T 

B 

72160005 8/10 

TWA 

707 

JT 3 D 

T 

B 

72160014 8/13 

TWA 

747 

JT 9 D 

T 

B 

72165013 8/22 

AAL 

747 

IT 9 D 

C 

B 

72166017 8/19 

PAA 

747 

JT 9 D 

T 

B 

72166019 7/30 

TWA 

747 

JT 9 D 

T 

B 

72166020 8/19 

TWA 

747 

JT 9 D 

T 

B 

72166021 8/22 

TWA 

747 

JT9D 

T 

B 

72169008 8/28 

PAA 

727 

JT8D 

T 

B 

72169016 8/28 

PAA 

747 

JT 9 D 

Y 

B 

72169017 8/28 

PAA 

747 

JT 9 D 

T 

B 

72169030 8/25 

AWI 

DC 9 

JT 8 D 

F 

B 


CONTAIPMEDJT FLIGHT 
CAUSE CONDITION CONDITION 


1 

4 

2 

1 

1 

6 

1 
1 
1 

2 
1 
1 
2 
1 
1 

3 

1 

1 


c 

c 

NC 

C 

C 

NC 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

c 

NC 


5 
2 
4 
4 
4 

3 

4 
4 
4 
4 
4 

6 
4 
4 
4 
4 
4 
3 
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CONTAIKMENT FLIGHT 


MMR* NO. 

DATE 

AIRLINE 

AIRCRAFT 

ENGINE 

COMPONENT 

FRAGMENT TYPE 

CAIJBE 

CONDITION 

CONDITION 

72173015 

8/31 

TWA 

747 

JT9D 

C 

B 

1 

C 

4 

72179007 

9/8 

BNF 

727 

JT8D 

T 

B 

1 

C 

5 

72180020 

9/7 

DAL 

747 

JT9D 

C 

B 

6 

C 

5 

72180021 

9/9 

PAA 

747 

JT9D 

T 

B 

1 

C 

5 

72180033 

9/6 

EAFT 

MD-20 

CF700 

T 

B 

3 

C 

1 

72186027 

9/19 

CAL 

747 

JT9D 

T 

B 

1 

NC 

4 

0 

00 

CO 

H 

9/23 

EAL 

L-lOU 

RB-211 

T 

B 

1 

C 

5 

72189022 

9/21 

TWA 

747 

JT9D 

T 

B 

7 

C 

5 

7217006 

8/29 

CAL 

727 

jt8d 

T 

B 

7 

C 

4 

72193018 

10/2 

RDLX 

DC8 

JT3D 

T 

B 

1 

C 

4 

72194004 

9/30 

TWA 

707 

JT3D 

F 

B 

3 

C 

3 

72195019 

10/2 

BNF 

747 

JT9B 

T 

B 

1 

C 

5 

72195028 

10/1 

EAL 

DC9 

JT8D 

C 

B 

1 

C 

3 

72197016 

10/5 

EAL 

DC -8 

jt 4 a 

T 

D 

2 

NC 

3 

72197029 

10/4 

SAAX 

L-382 

501-D22 

T 

B 

7 

C 

5 

72200021 

10/6 

PAA 

747 

JT9D 

T 

B 

1 

C 

4 

00 

0 

0 

10/10 

TWA 

747 

JT9D 

T 

B 

1 

C 

3 

72204021 

10/17 

TWA 

747 

JT9D 

T 

B 

1 

C 

4 
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MMR NO. 

DATE 

AIRLINE 

AIRCRAFT 

ENGINE 

COMPONENT 

FRAGMENT TYPE 

CAUSE 

CONTAINMENT 

CONDITION 

FLIGHT 

condition 

72207015 

10/21 

PAA 

747 

JT9D 

T 

B 

1 

G 

4 

72213015 

12/20 

PAA 

747 

JT9D 

T 

B 

5 

C 

4 

72210008 

10/28 

NAL 

727 

JT8D 

C 

B 

2 

NC 

3 

72211009 

10/29 

PAA 

747 

JT9D 

T 

B 

1 

C 

4 

72215016 

10/23 

Bim 

DG-8 

JT3D 

G 

B 

1 

c 

5 

72219020 

IIA 5 

CAPX 

DG-8 

JT3D 

C 

B 

1 

NC 

3 

72223010 

11/21 

NWA 

727 

JT8D 

T 

B 

1 

NC 

3 

72209016 

10/23 

NAL 

DG-10 

CF6 

C 

B 

1 

C 

7 

72225010 

IIA 4 

UAL 

DC-.8 

JT3D 

T 

B 

7 

C 

4 

72228002 

IIA 9 

NWA 

707 

JT3D 

F 

B 

4 

NC 

3 

72228017 

iiAo 

NWA 

747 

JT9D 

F 

B 

1 

NC 

7 

72229016 

iiA? 

WA 

747 

JT9D 

T 

B 

2 

C 

5 

72234D15 

11A3 

SOU 

DC-9 

JT8D 

F 

B 

2 

NC 

3 

72237016 

12/3 

GAL 

747 

JT9D 

T 

B 

7 

C 

3 

72236006 

11/29 

PAA 

707 

JT3D 

C 

B 

2 

G 

5 

72240020 

12/5 

NAL 

DC-IO 

CF6 

T 

B 

2 

C 

5 

7224 IOI 6 

12/6 

TWA 

747 

JT9D 

T 

B 

1 

C 

5 

72024032 

2/2 

OZA 

^DC-9 

JT8D 

T 

N 

2 

- 

3 
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CONTAINMEINT flight 


MMR. WO. 

DATE 

AIRLINE 

AIRGRAET . 

ENGINE 

COMPONENT 

FRAGMENT TYPE 

CAUSE 

CONDITION- 

. CONDITION 

72243006 

12/7 

PAA- 

707 

JT 3 D 

T 

B 

2 

NO 

3 

72244022 

I2A0 

PAA 

747 

JT 9 D 

C 

B 

1 

C 

4 

72230-010 

11/24 

AA 

BACIll 

SPEY 

T 

B 

7 

c 

3 

72245018 

I2A7 

PAA 

747 

JT 9 D 

T 

B 

1 

c 

4 

72245020 

12/17 

PAA 

747 

JT 9 D 

C 

B 

1 

c 

5 

72245026 

I2A2 

CAL 

DC — 9 

JT8D 

F 

B 

3 

c 

4 

72245034 

I2A3 

EAL 

L -1011 

RB 211 

T 

B 

1 

c 

5 

73002004 

12/21 

NWA 

707 

JT 3 D 

F 

B 

7 

c 

3 

72248017 

12/16 

DAL 

DC-8 

JT 3 D 

C 

B 

2 

c* 

3 

72248020 

I2A7 

EAL 

DG -9 

JT8D 

C 

B 

2 

c 

5 

73001017 

I2A5 

TWA 

727 

JT8D 

F 

B 

7 

NC 

3 

73001022 

I2A9 

EAL 

DG-8 

JT 3 D 

T 

B 

1 

C 

4 

73005033 

12/27 

TWA 

747 

JT 9 D 

T 

B 

1 

c 

4 

73005050 

12/28 

EAL 

L -1011 

RB 211 

F 

D 

7 

NC 

5 

73002004 

I2A7 

NWA 

707 

JT 3 D 

F 

B 

4 

C 

3 

73005031 

12/29 

PAA 

747 

JT 9 D 

T 

B 

1 

c 

4 

72132014 

7/3 

PAA 

747 

JT 9 D 

G 

B 

7 

G 

4 

72191013 

9/22 

UAL 

DG -10 

CF6 

F 

B 

2 

NC 

3 1 

n 


NAPTC-PE-40 



ox-m 


MKR, NQ« 
72023014 
72230010 
72174015 

7207302/t^ 

72119-006 

72126-019 

72126-029 

72127-009 

72165-029 

72178-015 

72198-006 

72199-013 

72216-009 

72217-027 

72247-OI8 

72247-019 

72047-009 

72247-033 


CONTAIMENT FLIGHT 


DATE 

AIRLIlffi 

AIRCRAFT 

ENGIKE 

COMPOiraT 

FRAGMENT TYPE 

CAUSE 

CONDITION CONDITION 

1/27 

EAL 

727 

JT8D 

T 

B 

1 

C 

5 

11/24 

AAL 

BC-111 

SPEY 

T 

B 

7 

C 

3 

9/4 

MDNX 

CV-990 

GT805 

T 

B 

7 

C 

4 

4Ai 

NAL 

DC-8 

JT3D 

T 

B 

7 

C 

5 

6A5 

CAL 

727 

JT8D 

F 

N 

3 

- 

3 

6/25 

AAL 

747 

JT9D 

F 

W 

3 

- 

8 

6/23 

AAL 

DC-10 

CF-6 

F 

N 

3 

- 

3 

6/23 

PAA 

707 

JT3D 

F 

N 

3 

- 

3 

8/31 

TXI 

DC-9 

JT8D 

F 

N 

3 

- 

1 

9/2 

SAAX 

DC— 8 

JT3D 

F 

N 

3 

- 

3 

10/7 

PAI 

727 

JT8D 

F 

N 

3 

- 

3 

10/6 

PSAX 

727 

JT8D 

F 

N 

3 

- 

3 

11/3 

CAL 

727 

JT8D 

F 

N 

3 

- 

4 

11/4 

NCA 

DC-9 

JT8D 

F 

N 

3 

- 

8 

12/13 

ACAX 

737 

JT8D 

F 

N 

3 

- 

4 

12/15 

PAI 

737 

JT8D 

F 

N 

3 

- 

3 

3/2 

PAA 

747 

JT9D 

F 

N 

3 

- 

4 

12A3 

UAL 

DC-10 

CF6 

F 

N 

3 

— 

5 


Al-10 


NAPTC-PE -49 



Al-11 


MMR NO. 

DATE 

AIELINE 

AIRCRAFT 

ENGINE 

72247-033 

12A3 

UAL 

DC-10 

CF6 

72131-027 

7/3 

TWA 

CU880-22 

CJ805 

72051-034 

3A2 

UVAY 

L188C 

501-D13 

72077-001 

4A9 

AAL 

707 

JT3D 

72003-009 

12/31 

' TWA 

707 

JT3D 

72212-026 

10/30 

AAL 

DC-10 

CF-6 

72212-026 

10/30 

AAL 

DC-10 

CF-6 

72212-026 

10/30 

AAL 

DC-10 

CF-6 

72131-020 

6/9 

SWAX 

737 

JT8D 

72134-018 

7/6 

AAL 

747 

JT9D 

72107-007 

5/26 

TWA 

747 

JT9D 

72139-019 

7A5 

MDNX 

(N990 

CJ805 

72044-007 

2/28 

RDLX 

DC-^8 

JT3D 

72203-029 

10/8 

CNTC 

L-888 

501-D13 

72015-008 

1/17 

CAL 

727 

JT8D 

72003-023 

12/30 

TWA 

727 

JT^ 

72162-019 

9A5 

CAPX 

DG-8 

JT4A 

72237015 

12/1 

PAA 

B-727 

JT8D 


*Three engines same aircraft 


CONTAINMENT FLIGHT 

COMPONENT FRAGMENT TIPE cause CONDITION CONDITION 
G N 3 “ 5 




Al-12 


MMR NO. 

DATE 

AIRLINE 

AIRCRAFT 

ENGINE 

COMPONENT 

FRAGMENT TYPE 

CAUSE 

CONTAINMENT 

CONDITION 

FLIGHT 

CONDITION 

721S4^02S 

9A4 

CAPX 

DC-8 

JT4A 

T 

N 

7 

— 

4 

72180-033 

9/6 

EAFT 

MD-20 

CF700 

T 

N 

3 


1 

72194-004 

9/30 

TWA 

707 

JT3D 

F 

N 

3 

— 

3 

72118-022 

* 

6A3 

EAL 

DC-9 

JT8D 

^ ’ 

N 

3 

— 

3 

72087016 

5A 

. EAL 

DC-9 

JT8D 

G 

N 

3 

_ 

8 

72138020 

?Al 

PAA 

747 

JT9D 

T 

N 

2 

- 

4 

72141017 

7/3 

DAL 

DC-9 

JT8D 

T 

N 

2 

- 

4 

72175018 

9A 

PAA 

747 

JT9D 

C 

N 

2 

— 

4 

72176012 

9/5 

AAL 

BAClll 

SPEY 

T 

N 

2 

— 

3 

72241020 

12 A 

DAL 

DC8 

JT3D 

T 

‘ N 

1 

- 

4 

73002018 

12/21 

ACAI 

737 

JT8D 

C 

N 

3 

- 

3 

73003029 

12/21 

UAL 

727 

JT8D 

c 

N 

7 

- 

5 

72248025 

I 2 A 5 

EAL 

Lion 

RB211 

c 

N 

7 

- 

3 

72097013 

5Al 

EAL 

727 

JT8D 

c 

N 

2 

- 

S 

72159020 

SAo 

CAL 

747 

JT9D 

c 

N 

3 

- 

4 

72038040 

2/20 

TWA 

DG-9 

JT8D 

c 

N 

3 

- 

5 

72016021 

1 A 6 

SOU 

DC— 9 

JT8D 

C 

N 

2 

- 

4 

72018028 

1/24 

TWA 

747 

JT9D 

c 

N 

2 

- 

4 


NAPTC-PE-5 



Al-13 


MMR NO. 

DATE 

AIRLINE 

AIRCRAFT 

ENGINE 

COMPONENT 

FRAGMENT TYPE 

CAUSE 

CONTAINMENT 

CONDITION 

FLIGHT 

CONDITION 

72024D17 

2/1 

UAL 

747 

JT9D 

C 

N 

3 

- 

6 

72035014 

2A6 

IWA 

747 

JT9D 

C 

N 

2 

- 

4 

72040033 

2/25 

U?AY 

L188C 

5OI-DI3 

c 

N 

3 

- 

8 

72041009 

2/25 

EAL 

727 

Jt8D 

c 

N 

2 

- 

10 

72046001 

3/4 

AAL 

707 

JT3D 

c 

N 

3 

- 

5 

72068033 

4/3 

AAL 

GV580 

5OI-DI3 

T 

N 

2 

- 

5 

72126030 

6/27 

AAL 

DCIO 

CF6 

T 

N 

2 


7 

72131036 

7/4 

AAL 

DCIO 

CF6 

G 

N 

3 

- 

3 

72161008 

8A5 

TWA 

707 

JT3D 

T 

N 

2 

- 

4 

72165029 

8/2 

TXI 

DG-9 

JT8D 

F 

N 

3 

- 

1 

72166020 

8A9 

TWA 

747 

JT9D 

T 

N 

2 

- 

3 

72167007 

8AS 

ACAX 

737 

JT8D 

C 

N 

3 

- 

3 

72184022 

9A6 

PAA 

747 

JT9D 

C 

N 

2 

- 

4 

72216015 

10/30 

NWA 

747 

JT9D 

T 

N 

5 

- 

5 

72216023 

11/3 

TXI 

DC-9 

JT8D 

C 

N 

3 

- 

1 

72212027 

10/28 

CAL 

DG-10 

JT3D 

c 

N 

3 

- 

4 

72233019 

11/28 

UAL 

DC-8 

JT3D 

0 

N 

3 

- 

4 

77005049 

12/20 

LTVT 

MO-20 

GF700 

F 

N 

7 

- 

6 


NAPTC-PE-40 



